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SPECIFICATION 

1 . Name of Invention : 

Electronic still cantera including flsneye lexis 



2. Claim: 

An electronic still camera including fisheye lens 
character l2ed by coiDprisIng fisheye lens; photoelectric 
conversion neaas for converting image data which is formed 
through said fisheye lens to electric signal; image data 
storage means for storing said icnage data converted into 
electric signal by said photoelectric conversion meax\s; 
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fisheye distortion storage meens for storing distortion 
Inforreatlon of the iinaga data through said flshfeye lens; 
fisheye-lmage correction means for correcting said image 
data stored In said Image data storage means based on said 
distortion information; and corrected Image output means 
for output of image data corrected by said correction 
means. 

3. Detailed Description of Invention: 
[Technical Field of Invention] 

The present Invention relates to electronic still 
camera Including fiaheye lens. 

[Prior Xrt and its Problems] 

In general r photo taking by using fisheye lens enables 
to take a photo of the object with wide range, but the 
image resulted therefrom la distorted In accordance with 
curvature of fisheye lens. In such a case, the prior 
cameras could not remove such distortion of photo image 
taken by fisheye lens. 

Accordingly^ the Image taken by using fisheye lens^ 
irrespective of screen isage or photograph, has been 
reproduced merely as the image having peculiar distortion. 



[Objective of Invention] 
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Th6 present invention Is conceived in view of the 
a/orejnenrionod problani. The objective o€ the present 
invention Is to provide an electronic stiii camera 
Including fiaheye lens which enables reproduction of ima^e 
without diatortion even In case o£ photo take by using 
fisheye lens, 

[Gist of Invention] 

The electronic still camera including fisheye lena of 
this invention comprises; a photoelectric conversion oeans 
for converting image data formed through «ald fisheye lens 
to electric signal; image data storage means for storing 
said image data which is converted into electric signal by 
said photoelectric conversion weans; flsheye dletortlon 
storage means for storing distortion information of che 
image data through said fiaheye; flsheye- imago correction 
sieane for correcting sold image data etoz-ed in said Image 
data storage means based on said distortion infoxsation; 
and corrected image output means for output of image data 
corrected by said correction means. 

(Preferred Embodiment of Invention] 

With reference to the drawings, a preferred embodiment 
of the present invention ia described hereinbelow. 

Fig.l shows e configuration of electronic circuit of 
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preferred embocJlment . In this figure, a control port is 
shown as 11, to which key Input part 12 i« conn«ct«d. Said 
Jcey input part 12 has area designation key which designates 
each of partial images of divided area (1 through 5) of the 
image area taken through fieheye lens: correction 
deaignatlon Jcey which designates correction of distortion 
resulted from aaid flaheye lens; command key for 
reproduction of Imaga taken, etc* In accordance with 
commands from said key inpiat part .12, aaid control paxx 11 
controls write/read operation of image data in image data 
memory 13; read and designating operation of image data 
memory address In flsheye image address storage part 14; 
read operation of distortion rate data in flsheye lens 
distortion rate momory part 15; correction operation of 
image data taken by flsheye lens in f ishcye-lmage 
correction circuit 16; and writa/read operation of 
correc-tAd ImagA data In corrected Inaga memory 17. 

. 18a and 18b are flsheye lens« Optical image data 
obtained through said flsheye lenses 18a and 16b are formed 
on iraagar 21 as image taken data through irises 19a and 19b 
and shutter 20. Said Imager 21 is, for Inatance, comprlaes 
CCD solid Image pick-up element, which converts formed 
optical Image into electric signal. Such image data 
converted Into electric signal Is provided to A/0 
converclon part 22- Said A/D conversion part 22 converts 



the image data provided by imager 2X to digital data 
corresponding to the electric signal level for each pixel 
element. The digital image data from said A/D conversion 
part 22 is written into image data memory 13. In such 
writing, as shown in (A) and <b) of Fig. 2, the circular 
image data obtained through fisheye lenses 18a and 16b are 
stored as digital data in image data meiftory 13 as they are. 

Then, the digital image data stored In the above image 
data aaaiory 13 or corrected Inaye aeoiory 17 are converted 
into analog image data through D/A conversion part 23, and 
provided to process circuit 24. Said process circuit 24 
separates the analog laage data provided through D/A 
conversion parr 23 Into luminance aignal Y and chrominance 
aignal C C(R-Y) (B-Y)]. The ifflaga signals separated into Y 
and C, from said process circuit 24, are generated as KTSC 
(National Television Systems Comnittee) video signal by 
encoder 23^ and is output end reproduced. 

As shown in (A) through (I) In Fig* 3, nine areas (1) 
through (9} divided in advance are provided for the inusge 
date t^en by fisheye lens and stored In image data memory 

13. The nemory addresses corresponding to each of said 
nine areas are stored in fiaheye-image address storage part 

14, On the other hand, flsheya lens distortion rate memory 
part IS stores fisheye lens distortion rate corresponding 
to memory data of each address of image data stored in the 



above image data memory 13. That is, f isheye-image 
correction- circuit 16 corrects ono of tha aroAS among (1) 
through (9^ of imaga data stored in image data meroory 13 
based on the fisheye lens distortion rate corresponding to 
that: fflomory area to generate image data without distortion. 

KeKt, reproduction operation ot the in age taken by 
electronic still camera comprising f isheye lena having the 
above etructure is described- 
Fig. 4 iff a flow chart indicating the Image 
reproduction operation* An optical imige through fiaheye 
lenses 18a and I8b as shown in (A) of Fig. 2 is in advance 
stored in image data memory 13 aa shown in (B) of Fig. 2^ 
through irises 19a and I9b shutter 20, Imager 21 A/D 
conversion part 22 in accordance with shutter operation by 
a user. 

In order to reproduce image data taVen by fishaye lens 
which is dtor^d In eeld image date meiDory 13, reproduction 
command key in key input part 12 is operated at first (Step 
51). tf no correction of fisheye- distort ion is made, 
correction designating key In key input part; 12 is not 
operated. The image stored in said image data memory 13 
are^ under address control of control part 11 « read out 
sequentially with respect to the memory data of all areas 
and provided to D/A conversion part 23 (Steps S2 and S3>* 
Thereby, the image data raken by fisheye lens (cf. Fig. 2 



(B)) are, after conversion into analog data by A/0 
convereion pert 23, and throuQh process circuit 24 and 
encoder 25, converted into NTSC video slgndls a« in the 
State taken by tha f isheye leno to be displayed by TV 
receiver, etc. (Step SIO). 

On the other hand, in order to correct fishey© 
distortion,, after operation of reproductxon command key in 
said key Input part 12, correction desl^nati-on key Is 
operated. Further, when one o£ tha inage ere«« (X) - (9) 
(in this case (1)) in Fig. 3 la designated for distortion 
correction by area designation key. Image data 
corresponding to the designated area as shown by (1) in 
rig. 5 (A) with reference to f Isheye Image address storage 
part 14 and sequentially stored In buffers in fisheye image 
correction circuit 16 (Steps SI, S2 - S4, S5)- On the 
other hand, fisheyo lens distortion rate corresponding to 
the memory address of the designated area ( 1 } of said imaga 
data is read out of fisheye lens distortion rate memory 
part 15 to be provided sequentially to fisheye Image 
correction circuit 16 (Step S6)« 

Hera, in fisheye inage cx^rrectlcn circuit 16, 
correction process for the fisheye image data corresponding 
to dealgnated area ( 1 ) which la in advance read out of 
image data memory 13 in the above Step 5 is performed based 
on fisheye lens distortion rate of said deaignated area { 1 ) 
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provided by fisheye lens distortion rate memory pare 15 
(St«p S7). TM« imaga data without fisheye distortion after 
the correction procesa Is sequentially provided to 
corrected Image memory 17 and stored therein ( Step S8 ) • 
Thereby^ aa shown in Fig, 5 (A), the image data tak«n by 
fisheye lens corresponding to designated area <1) is 
corrected to be image data without distortion, wrlttan into 
image anomory 17, and after conversion into analog signal by 
D/A converalon part 23/ output ea NTSC video signals 
through process circuit 24 end encoder 25, and displayed 
by, for example, TV receiver (Steps S9 - SIO). 

In the above step 4, if imagA area (8) anvong image 
data taken by fisheye lene shown in Fig. 3 is designated by 
area designation key of key input part 12, such data is 
similarly processed through Steps S5 through SB, and image 
data corresponding to the designated area (8) Is corrected 
to generate Image data without flsheya distortion, as shown 
in Fig. 5 (B), and written in l0age aemory 17, Then, the 
corrected Image data corresponding to Image area (6) is 
output and displayed as NTSC video signal through D/A 
conversion part 23 , process circuit 24 and encoder 25 
(Steps S9 - SIO). 

Thus, the electronic still camera comprising fisheye 
lens having the above structure is capable to reproduce and 
display flaheye- Image data taken in wide range without 
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distortion by designating any areas of ( } ) rhrougn (9) of 
ixnaga d«t« which ar« takon through fisheya lensos I8a and 
1 8b for correction of flsheye distortion of such designated 
areas of image data based on fisheye lens distortion rates 
corresponding to said designated areas. 

[Results of Invention] 

Xs stated abov«, the present invention comprises; 
photoelectric conversion means for converting laag* data 
which is formed through said fisheye lens into electric 
signal; image data storage means for storing said Image 
data converted into electric signal by said photoelectric 
conversion means; fisheye distortion storage weans for 
storing distortion information of the image data through 
said fisheye lens: fishoye-lmaga correction means for 
correcting said image data stored in said image data 
storage means faaa^d on said distortion infomatlon; and 
corrected Image output means for output of Image data 
corrected by said correction means « end -therefore, it can 
provide the electronio etill camera comprising fisheye lone 
which enables reproduction of Icnage without distortion even 
when the image Is taken by fisheye lens* 

4* Brief Description of Drawing 

Fig.l is a block diagram showing configuration of an 
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electronic circuit of the electronic still camera 
compriaing fisheyo lens which relates to e preferred 
einbodiment of the present invention; Fig. 2 <A) and (B) 
respectively show the image taken by fiaheye lens of said 
electronic still caAera and the stat«a of storage of such 
image; Fig. 3 (AJ through (X) respectively show divided 
areas for correction of Image data taken by fisheye lena; 
fig. 4 is a flov chart ehowing reproduction operation of the 
iraage taken by said electronic still camera; and rig.S (A) 
and (B) reepectively show the a ta tea of correction of 
fisheye -Images correeponding to designated areas (1) and 
(S) prccesced by said electronic still camra. 

11 Control pert, 12. ..Key input part, 13 — Inage 

data memory, 14... Fisheye image address Storage part^ 

15.,. Fisheye lens distortion rate memory part, 16 — Fisheye 

image correction circuit, 17 Corrected image memory^ 18a 

«nd ISb. . .Fisheye leneaa, 194 and 19b Zriaee, 

20. - . Shutter, 21 . . .Imager, 22. * .A/D conversion part, 
23...D/A conversion pert, 24. •.Process circuit, 
25 . . . Encoder . 

Tokehiko Suzue, Patent Attorney 
Attorney for applicant 
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PURPOSE: To reproduce a picture without dtJiortiott even if an object is picked 
00 usinj a fisheye lens by providing a means storing a picture data converted 
into an electric sigtul and a means storing distortion information of the picture 
data through the fishe/e lens, correcting the picture data based on the distortion 
information and outputting the result 
CONSTITUTION": Nine areas sectioned in advance are decided to a fisheye pickup 
picture data stored in a picture data memory 13 and a memory address corre* 
sponding to each of the 9 areas is stored in a ftsheye picture address storage 
section 14. On the other hand, a fisheye lens distortion factor storage section 
15 stores a ftsheye tens distortion factor corresponding to a monory data of 
each address in a picture dau stored in the ptaure data memory 13. Then 
2n opcionaJ area m the picture data picked up through fisheye lenses ISa, I8b 
:s designated co apply the fisheye distortion correction for the picture dau 
designation area based on the fisheye lens dtstonion factor corresponding to 
the desi Ration area. Thus, the fishcre picture data picked up over a widt 
range is reproduced and dispiayed v^irhout distortion. 




(S4) TELEVISrOX CAMERA 

(U) 2.127S73 tA) CO) 16^.1990 (19) JP 

(21) Appl No. 63-282047 (22) 8.11.1988 

(711 CANON INC (T2) TAKESHI SEKIGUCHKl) 

(51) Int. CI'. H04N5/23S,H(UN9/04 



PURPOSE: To attain an intended pickup even at a pickup where e.xposure is 
large by calculating the e.xposure at open aperture from an exposure, a shutter 
soeed and an aperture detected by each deteaion means, deciding the' aperture 
and Che shutter speed based on the calculated exposure and controlling the 
both. 

CONSTITUTION: \n exposure calculation drcutt 7 makes calculation based on 
each sigtul from an aperture detection circuit 10. a shutter speed signal detec- 
tion circuit 12 and an exposure detection drcutt 6 to calculate the exposure 
when the aperture is opened and outputs the result A control signal output 
circuit 3 based on the exposure with the aperture open generates an aperture 
and shutter speed signal and outputs the signal to an aperture control drcuit 
13 and a shutter control drcuit II. When an aperture and a shutter speed are 
inputted by a photographer in this case, the control signal output circuit 8 
generates an aperture and shutter speed signil in response to the informau'on 
when the information is proper co the exposure at the aperture opea Thus. 
Intended pickup is applied even at pickup with a large exposure. 
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(W) VIDEO SIGNAL PROCESSING UNIT 
(11) 2.127S79 (A) {«) 16.5.1990 (19) JP 

(21) Appl. No. 63*280450 (22} 841.1988 

(71) MITSUBISHI ZLECVRiC CORF (72) ICHIRO rWATSUJl(l) 
(51) Int. a». H(>4N5/2T8 



•a 



PURPOSE: To attain .the superimposition on a video signal in real time by sending 

each data of a video signal stored in a 1st memory and a picture signal stored - \ _ 

in a 2nd memory to the same bus at the same speed by i bus driver and ' • 

adopting a differential transmission specifications for the transmission line. }^ ' ■ ! <! 

CONSTITUTION: The 1st memory 102 scoring a dau being the result of interleav- 
ing a video signal VI by an interleaving drcuit 101 in the unit of frames or 
Vicldi and the 2nd memory 105 storing a dau of a picture signal from a but 
driver 104 in the unit of frames or fields are provided to Che processing unit 



onvcr iu4 in tne unit at Frames or ueias are provnaea to the processing unit. «J~I ' 2 PT- 

Then the data of the picture signal frotn the 2nd memory 105 is sent to the I I 1^ 

same bus at the same speed as that of the data of a Tideo signal from the LJ 



1st memory 102 and a differential transmission spedflcation is employed for ^ ."-5 

the transmission line between the memory and the output device. Thus, a picture 
signal IS superimposed in the motion presence state without losing the real 
time performance of the inputted video sjgnat 
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